A change in respiratory pattern was associated with the increase in respiratory evaporation.
The mouth opened, tidal volume decreased to one-third its initial value, respiratory rate increased 5 times, and pulmonary ventilation doubled. At 43.5 C 45% of the metabolic heat production was dissipated by respiratory evaporation and 66a/, was dissipated by total evaporation.
The thermal conductance of 1 cal/cm2= hr. OC is about 3 times that of mammals of comparable size. The respiratory pattern is similar to that observed in panting homeotherms. This value was used to calculate evaporation from the skin of the head which was subtracted from evaporation in Cr and added to evaporation in Ct. The area included within the neck seal was less than 3 % of the total skin area and was neglected.
Air from Cl , after drying, was passed through an oxygen analyzer Their mean weight was 140 g, range 96-2 10 g. No effort was made to render the animals postabsorptive nor was an RQ correction applied in the calculation of oxygen consumption.
Values for oxygen consumption, expressed at STPD, were converted to heat production using 4.85 Cal/ml 02 . Cloaca1 thermocouples were inserted to a depth of 3 to 4 cm and the vent was sealed with Rubberjel to prevent urinary and fecal water loss. Experimental animals were placed in the darkened apparatus and, after attaining temperature equilibrium, a further equilibration period of 1 hr was allowed before the start of a 2-hr experimental period.
RESULTS AND DISCUSSION Figure 2 shows the relationship between body temperature and cutaneous evaporation.
Since reptiles have no sweat glands, cutaneous evaporation is a function of vapor pressure deficit across the skin and is limited by cutaneous permeability.
Vapor pressure increases with increasing temperature and cutaneous evaporation rises with a Qlo of 2.43 from 2 mg HzO/cm2.day at 26 C to 9.5 mg HzO/cm2*day at 43.5 C. The values reported here are about twice those obtained by Bentley and Schmidt-Nielsen (4), who determined cutaneous evaporation from Sauromalus in still air at 23 and 40 C. The values plotted in Fig. 2 were obtained from a continuous-flow system in which the relative humidity of the excurrent air of both front and rear chambers was maintained below 10 %. The increase in airflow reduces the boundary layer of air surrounding the animal, thus providing greater opportunity for evaporation at higher temperatures.
As body temperature increased from 26 to 40 C, respiratory evaporation increased from 1.3 to 8 mg HzO/g l day (Fig. 3) . The Qlo f or respiratory evaporation (3.96) is greater than that for cutaneous evaporation (2.43). This increase in evaporation can be attributed to two factors: a) the increase in vapor pressure which is essentially the same in both chambers, and b) the increase in ventilation necessary to meet increasing metabolic demands. At 43.5 C there is an abrupt increase in respiratory evaporation to 38 mg H20/g 'day. This might be due to an increase in ventilation because of a dramatic rise in metabolism at 43.5 C. However, Fig. 4 These data agree with recent measurements which show that cutaneous evaporation is a large avenue for evaporative water loss in reptiles (4, 6, 7, 12, 16, 18 result in an increase in dead space ventilation at higher temperatures.
It appears, then, that the additional respiratory evaporation at 43.5 C is due to an increase in ventilation which is greater than that required for metabolic demands. Alterations of ventilation can be accomplished by changes in tidal volume and respiratory rate. Augmentation of ventilation in order to satisfy the increase in oxygen consumption as body temperature rises from 26 to 40 C is the result of an increase in respiratory rate with essentially no change in tidal volume (Table  1) . At about 43 C there was an abrupt change in respiratory pattern. The mouth opened, tidal volume decreased to one-third its initial value, and respiratory rate increased 5 times. The result of this respiratory adjustment is an increase in pulmonary ventilation from 18.4 to 3 1.1 ml/min.
If the additional ventilation passes over the gas-exchange surfaces of the lung, a reduction in the CO2 level of the blood would occur. The decrease in tidal volume, however, results in an increase in anatomical dead space ventilation.
At the rapid flow rates which occur during panting, additional functional dead space may exist. Diffusion distances in mammalian alveoli and avian respiratory bronchioles are short, and rapid flow rates do not encroach on diffusion time. In the simple saccular lung of Sauromalus, however, diffusion distances are greater. At rapid flow rates equilibration between lung gas and blood could be incomplete, resulting in a temporal or diffusion dead space.
The respiratory pattern described here for Sauromalus is similar to that observed in panting homeotherms.
The additional ventilation seems to be obtained economically since there is no dramatic increase in metabolism at 43.5 C. Whether these animals pant at the resonant frequency of the respiratory system, as has been shown for dogs (9), is not known.
The contribution of evaporation to the total heat balance of the animal can be evaluated by comparing the heat dissipated by evaporation to the metabolic heat production (Fig. 5) . At temperatures of 40 C or less, evaporation from the skin has the greater cooling effect, accounting for the dissipation of about 20% of the heat production.
There is little change in cutaneous evaporative cooling over the entire temperature range studied. Respiratory evaporative cooling increases slightly up to 40 C. At 43.5 C, however, it increases abruptly, resulting in the dissipation of 45 % of the metabolic heat production. Total evaporation, at this temperature, eliminates 66 % of the heat load. Under the conditions of these experiments the animals did not dissipate the entire metabolic heat production. As a consequence, body temperature remained above ambient temperature (Table 2) . That portion of the heat production which was not transferred to the environment by evaporation must be stored or lost by conduction through the integument. The values for thermal conductance recorded in Table  2 
